An unusual type of hypertrophic cardiomyopathy was diagnosed in a 17-year-old girl who presented with dyspnea on exertion. The hypertrophied myocardium was localized to the anterior portion of the left ventricle from the base to the apex without left ventricular outflow tract obstruction. On cardiac magnetic resonance imaging (MRI), patchy and linear delayed hyperenhancement was shown in the anterior and inferior mid-wall, which is not concordant with the coronary artery territory. 
Introduction
Hypertrophic cardiomyopathy is a very heterogenous disease entity. Ventricular basal septal hypertrophy is by far the most common type of asymmetrical hypertrophy, with midventricular, apical, right ventricular, and rarer types of asymmetrical hypertrophy being far less common. [1] [2] [3] We present a case of an uncommon type of hypertrophy diagnosed by echocardiography and cardiac MRI.
Case
A 17-year-old girl was admitted for evaluation of dyspnea on exertion during 5 months. She had no history of diabetes, hypertension, or family members with sudden cardiac death. A 12-lead electrocardiogram (ECG) showed a sinus rhythm with ST segment elevation in leads III/aVF/aVR, ST depression in I/aVL/V [5] [6] , and T inversion in leads V [1] [2] [3] [4] (Fig. 1) .
Transthoracic echocardiography showed a significant asymmetric hypertrophy of the basal anterior wall which extended to the level of the apex. The maximal wall thickness was 21 mm and this hypertrophy was localized to the anterior wall (Fig. 2) ; the echogenecity was similar to other areas of the myocardium. There was no turbulent flow through the left ventricular outflow tract (LVOT) and the maximal pressure gradient was <30 mmHg at rest. Although the systolic function, as measured by the ejection fraction was within the normal range, deformation analysis using 2-dimensional strain echocardiography, which can detect early functional abnormalities, showed decreased circumferential and radial strain (Fig. 3) . The patient was referred for cardiac MRI for further evaluation of myocardium.
On consecutive static images of short axis cines {steady-state free precession (SSFP)} in diastole, asymmetric hypertrophy of the anterior wall extended progressively from the base to the apex with a maximal thickness of 25 mm, which had an isointense signal compared with the surrounding myocardium (Fig. 4) . The systolic motion of that part was normal and perfusion was good at the full thickness. Delayed contrast-enhanced MRI showed patch and linear hyperenhancement in the anterior and inferior mid-wall, which is not concordant with the coronary artery territory (Fig. 5) . Based on the diagnosis of an unusual type of hypertrophic cardiomyopathy, she was treated with beta-blockers and she has been well with minimal symptoms and without any adverse cardiac events.
Discussion
Hypertrophic cardiomyopathy (HCM) is a primary genetic heart disorder caused by sarcomere mutations and may account for up to 60% of unexplained left ventricular hypertrophy, making HCM the most common genetic cardiovascular disorder. 4) 5) The histopathologic hallmarks of HCM are myocyte hypertrophy with disarray and increased cardiac fibrosis; the phenotype of HCM is variable and involves myocardial thickening and obstruction of the ventricular outflow tract. 6) Clinical progression can be indolent or more rapidly result in refractory symptoms and heart failure. So, it is very important to identify preclinical individuals and to treat with targeting preventive therapy. Echocardiography had been used to diagnose HCM, evaluate the myocardial function, and predict the prognosis. Nagueh et al. 7) described the decreased systolic, early diastolic, and late diastolic tissue Doppler velocities in HCM patients, and predicted HCM in subclinical patients using tissue Doppler images. 8) Two-dimensional strain images can also reliably analyze myocardial deformation. Circumferential and radial strains decreased in all myocardial segments in the patients with HCM compared with physiologic hypertrophy. 9) In the patient presented herein, only involved myocardial segments decreased circumferential and radial strain, showing normal tissue Doppler velocities and normal strain values in the other myocardium. Therefore, this case may be an early change of progressive HCM or a benign subgroup of unusual HCM.
The significance of MRI on HCM has been much more investigated over the past 20 years. The microvascular dysfunction by first-pass stress perfusion MRI images and fibrotic lesions in the myocardium by delayed contrast hyperenhancement (DCE) are useful to predict ventricular arrhythmia and sudden cardiac death. The extent of hyperenhancement is associated with progressive ventricular dilation, cardiac function, and markers of sudden death. 216·Unusual Type of HCMP patients with HCM, not only by increased myocardial wall thickness. 12) In the patient reported herein, the asymmetrical hypertrophy was limited to the anterior wall extending from the base to the apex; this type of HCM is the first case. The systolic strain decreased in the thickened myocardium; however, the delayed hyperenhancement on MRI was not massive, localized, and spotty. Follow-up examinations will be needed to evaluate disease progression and prognosis.
